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Complex four phase code division multiple access codes generating 
apparatus e.g. for CDMA communications 

m W09921299A1 : METHOD AND APPARATUS FOR GENERATING 
COIVIPLEX FOUR-PHASE SEQUENCES FOR A CDMA COMMUNICATION 
SYSTEM 



INTERDIGITAL TECHNOLOGY CORP Non- 
standard company ■ 

OZLUTURK F M; OZLUTURK M; 

1999-312785/200626 

H04B 1/69 ; H04B 1/707 ; H04B 7/204 ; H04B 
7/216 ; H04B 7/26 ; H04J 13/00 ; H04J 13/02 ; 
H04K 1/00 ; H04B 1/06 ; H04L 27/18 ; H04L 27/32 ; 
H04L 27/34 ; 

W01 : W02 : 

W01-A09B(PSK) , W02-K05A1 (Non-deliberate 
interference immunity system; increased reliability) , 
W02-K05A7(Direct sequence spread spectrum) , 
W02-K05B1 (Operating method/system) , W02- 
K05B3(Apparatus) , W02-K05B5(Pseudonoise code 
details for direct sequence, frequency hopping codes 
and time hopping codes) 

( W09921299A ) Novelty - The apparatus has several flip flop which are 
initially set to zero. An accumulator has an input to receive an output from 
the flip flops and a second input to receive a quotient of a parameter M 
divided by a parameter N, where M and N are integers and where M is 
relatively prime to N. The accumulator combines data received via the two 
inputs and outputs the combined data to the flip flops. An extractor extract 
two bits from the flip flops which are converted to I and Q code. 
Detailed Description - An INDEPENDENT CLAIM is included for a method 
for generating complex four phase code division multiple access codes. 
Use - For CDMA communications. 

Advantage - Easily maps to QPSK signal constellation and has low cross 
correlation and low out of phase autocorrelation. 
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Description of Drawing(s) - The figure shows a first embodiment of a spread 
spectrum generator for generating four phase sequences according to the 
invention. 
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[Claim(s)] 



1 . It IS Equipment Which Generates Complex 4 Phase Code-Division-Multiple-Access fCDMA) 

5. gri. Two or More Flip-flops of Initialization 0 Quotient Which D d DiviS of the Parlmete^M 
1 st nput Which Undergoes Output of Two or More of Said Flip-flops with Paran^^^ 

Factor [ as Opposed to / M and N are Integers Here and / N in M ] ) ^^'^"^^^^^ ^ ^"^^'"^^ 
Accumulator which is an accumulator which has the input of receptacle **** 2 comoounds 
carrier beam data via these [ 1 st ] and the 2nd input, and supplies the compfex daTa ?o saW flip- 
flop Extractor which extracts the 1st bit and 2nd bit from said flip-flop Equlpr^ent includina 
means to change into I sign and a Q signal the 1st bit and 2nd £t which wLrethe^^^^^^ 

3. Equipment according to claim 1 said whose 1st extracted bit consist of 16 flio-floDs 
Z'tiT!"? ^""^.K^^ ^^'^ f ^'^^ order bit to b ts ] lower St and is 
^gnmcant '"^ "'^^'^ 6th bi? from ?he least 

4. Equipment according to clairJi 1 which transmits said I sign and Q signal to diffuser 
of-8arrchinT° ' *° '""^ ^ ""^'"^ ^^'^ ' ^'9" Q bSiffusion- 

6. It is Approach of Generating Complex 4 Phase Code-Oivision-Multiple-Access (CDMA) Sian 
Process in Which Register Which Has Two or More Bits of (a) InitializaUon 0 is Prepared The 
process in which these parameters M and N are integers, respectively, and the (S i st o^^^^^^ 

M and. and the 2nd parameter are chosen so that M may become the p^me facto o N The 
process which compounds quotient M/N with the content of said rejs?e so thaUc) bit* 
combination may be produced, (d) Process In which the content of sSd reSster 1^06^^^^ hv 
said bit combination (e) Process in which the 1st bit and 2nd Wt are e^S from saJr^^^^^^^^^^ I 
sign from said the 1 st bit and 2nd bit by which (f) extract .was carried out and Q signal 
Process to generate (g) Process which outputs said I sign and Q signal (h) Approach includin a 
the process which repeats said process (c) thru/or (g) ^ w w.; Approacn inciuomg 

7. Approach according to claim 6 it has bit of 16 with said register from lower bit to [ 16 ] high 

thfeth bit^m''m^?L^f.«J^' '^^^^ r^"^ il^'' ^'^"'^''^^"^ and siid 2nd S is 

the bth bit from the least significant among the sums. 

8 Approach according to claim § adder which outputs the sum of said quotient M/N and content 
of said register performs said process to compound. c-onienr 
9^ Approach according to claim 6 of outputting said I sign and Q signal to diffuser 
10 The approach according to claim 6 of outputting said I, sign and Q, signal to a back- 
diffusion-of-gas machine. 

11 . It is Equipment Which Generates Complex 4 Phase Code-Division-Multiole-Access (odma) 
Sign. A Means to Output Arithmetical-Progression Numeric Value. ^ 
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